A perturbation analysis is presented for calculating the inextensional natural frequencies of curved elastic arcs. Variation of the radius of curvature along the arc length is accounted for by considering the curvature to be a perturbation from a constant curvature, and utilizing the method of strained parameters. Frequencies thus derived for hinged parabolic arcs demonstrate good agreement with finite element solutions. The analysis could easily be extended to determine the natural frequencies of noncircular curved plates and shells.
The moment displacement relation from beam theory 4 is 
The term on the right-hand side of Eq. 
where A is an arbitrary constant. Similar solutions can be obtained for other boundary conditions.
We now consider the first-order problem, Eqs. (14) and ( Table I .
As further examples, the fundamental natural frequencies of two parabolic arcs (Fig. 2) Table II. 
